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(54) BAJlbUOBKA AJlfl PA3BAJlbUOBUBAHMfl YCTPOMCTB M3 nPCMDHJlbHblX TPVB 
(57) Abstract: 

Mcnojib30BaHHe: jyw panBajiu^oBWBaiaiR ycrpowcTB H3 rrpo<}>njibHbix Tpy6 (nepeKpbiBaTejiew, noflBecoK 
xboctobhkob. (J>tuit»ipoB h t.^.). ycTaHaanMBaeMbLX b cKBajKirae. CymnocTL, H3o6pereiniH: BajibupoKa 
coAepKHT Kopnyc (K) 1 c neHTpanbHbiM KaHajioM 4, b hmmlhcm MacTW kotodopo ycTaHoaneH nrryijep 5. B 
crejiKC K Bbmo/raeHbi yrvTytfjieraiH 6k7,b KOTopbrx c noMon^bio onop 8h9 ycTaHOBjieHbi Tpn BajibiiyionjHX 
□jieMeirra (B3). FlpiroeM onopw 8 fleyx B3 ycranoanenbi b yrny6ntmmc 6 K HenoflBMJKHo, a onopa 9 B3 12 - c 
BO3M0HJHOCTbio pa^uaji bHOro Bb m Bit^K chvih w3 yrvry6neHHH 7- noABWJKHaH onopa obtnojnteiia b nn^e jjeyx 
3KCLj,eHTpHMHbix oTOOCMTejibHO Apyr /jpyra muniH£pOB (Uj 13 m 14, IlpMMeM U, 13 c 6o/ibLOMM fluaMerpoM 
yrtnoTHeH othocmtcji bHo creiocw Koprryca 1, a U 14 c MeHbnntM /niaMCTpoM BbicTynaeT b i;eHTpanbiibni 
saiiaji 4 K m hmcct KaHa/ibi, coo6maioinue i;eirrpajibiibm saHan 4 c rwftpaOTireecKOW Kawepon 18, 
o6pa30BaHHoft creHKaMM yrviyftjieHHH 7 h TOpueBbiMH nosepxHocTHMii U 13 m 14 noflHEDKHoft onopbi 9. Taxoe 
KOHcrpyKTKBuoe Bbtnonnenne BajibUpBKH oCecnemroaeT D£jib - noBbnnemie KanecTBa h HaflejKHocrw 
ycraHOBKH ycrpoftCTB H3 npo4)vuibHbix Tpy6, a TaK»c noBbimaoie pa6oTocnoco6HOcni caMoft BajibnoHKM m 
B03Vt0JKHocTb pacmwpeimn ^wana3ona pa6o^erx> ^uawerpa. 1 3. n. <J>-Jibi. 4 kji. 



Description lOnHcarac H3o6pereni£nl: 



H3o6pexemie othocmtch k o6nacxH 6ypeioiH u k arai-ran bHoro pcMoirra He^TWHbix m ra30Bbix ckbeukhh m 
npe^Ha3HaMeH0, o nacrHocrw, flan pa3BajibuOBbiBaHiiH ycrpowcTB W3 npo<J>wibHbix Tpytf, ycraHaanHDaeMbLX 

D CKBaJKMHe npM H30JIHinni 30H OCJIOTKHeiDTM. B03HHKaKHHKX B TipOUpCCt 6yp€HHH CKBaJKHH M UpH 

BoccraHOBneHMH repMeriTOiocTH ofcaAHbix kotiohh. 

HoBecnia eajibuoBKa A"* 1 pa3Ba/ihmoBbiBanHH ycrpoucTB 113 npo^iuiioHbix Tpy6. coAepJKaniaH Kopnyc, 
npMcnocoGneHHbifi fyw coc^mhchmh c kojiohhom CyparibHbix Tpy6, c i^cHTpa/ibHWM KanarioM 11 
yrjry6iieHKHMM b crame, b Koropbix ycTaHOBnemj c noMompbio onop Tpn Banbuyiotrpix 3neweHTa. 

HeAocTantoM aroro ycrpoitCTBa hbjihctch to. hto Bajibuyx>imie ajieMeiiTt* npu pa3Banb^0BbiBauKu Tpy6bi 
noA ReiicTimeM ynpyrx>ro aneMeHTa iioctorhho HaxoAHrcH b oahom nonojKeHMH. noaroMy npu 
Heo6xoAHMOCTH CHM3HTb paAHajibHbie Harpy3KH Ha Tipo^vuibHbiA nepeRpbioaTCjib npir tro ycTaHOBKe b 
CKBamuHe, nanpuMep, npw peMoirre noBpe?KA eH ™ o6caA«ofi kojiohhw b bmac u;enenovi nqxjwpai^oi, A aHHa5T 
Ba/ibupBxa HenpuMeHMMa, nocKOJibKy H3-3a hcbosmojkhocth chhjkchkh paAnaribHOM Harpy3KH Ha o6caAHyio 
Konomiy npoKcxonHT ee AanfcjHeiiniee paapymeHwc. 

3aAa^e*t n3o6pereHHH HBrweTcw noBbtiueHMc KaHecrna h naAejRHOCTH ycxanonKM ycTpoHcrea H3 
npo^KnbHbix rpy6, ycrraH aBJiwBaekfbix b CKBaxHHe npw w3anHin*M 3oh ocnoatHeHHfi, B03HMKajomwx b 
npouecce 6yperoiH cKBaaam, h npw BoocTaHoaneHim repM ctitoioctii o6canjibix kojiohh, a Tarace noBbiraeinie 
HaAemHOCTM h pa6orocnoco6HOCTM Ban fc»no bkh h o6ecneneHHe bo3M0>khocth pacuoipcHMH AManaooaa 
pa6o^erx> AwaMcrpa 6e3 h3mchchwh AwaMeTpa Kopnyca Aainioro Tnnopa3Mepa canon BajibnpBKn. 

TexrowecKMM pe3yjibTaT A OCTMraeTC * 1 t^m, ht© b BanbupBKe a>ih pasBanbupBbiBaHMH ycTpoiicTB H3 
npo^HHbKbix Tpy6. coAepwamew Kopnyc. rrpncnoco6jieinibrii p/in coeAWHeHHH c kojiohhom 6ypHJibm>ix rpy6. c 
ueHTpantHbOi KananoM m yrJTy6ne.HiiHMM b CTeiiKe, b Koropbix ycTaHoancHbi c nowonjbio onop xpw 
BajibnyronBix aneweHTa, onopa oniioro BajibqyioiAero aneMeHTa ycxaHOBjiena b yrnytineHMM Kopnyca c 
B03MO«HOCTbio paAwanbHoro BbiAHioKeio*H W3 Hero. PaAwajibHO noABMJKHan onopa BbiABUJKHoro 
Banbnyioinero aneMeHTa Mower 6biTb Bbmonnena b mt^e floyx AHaMerpanbHO paaHOBeraoooc u^roniApoB, 
aKcueHTpiniHbix oTHocirrenbHO npyr Apy^ a . npiroeM u^utmhap onopbi c 6ojibnmM n^iaMerpOM ynnoTHen 
oTHOCHTCJihHO Kopnyca h o6pa3yer co cTCHKaMM yr/iyojieHUH PHApaHJWiecKyK) Kawepy, coo6in,eHHyio c ero 
ueHTpajibHbnv* KaHanoM. 

Ha <{) nr. I npeAcraaneH o6m>tM bma Danbupoiui; Ha 2 pa3pe3 A-A na $vsr. 1; Ha $ht\ 3 pa3pe3 B-B Ha 
4>mt. 1; Ha <J>nr. 4 o6canHa^ KOJioHHa c ycraHObuieHKbiM npo4>ttnbHt»Ovi nepeKpbiBaxejieM c noMombio 
onHCbisaeMOM BajibUpBKii. 

BanbuoBxa jyvi pa3BajibupBbiBaHHH ycrpOMCTB H3 npo^njibHbrx Tpy6 coAepJKirr Kopnyc 1 c pe3b6oii 2 pjm 
npMCoeAMHeHJW ee k KonoHne 6ypwibHb4x Tpy6 3 m ueHTpajiBin>iM KaiiajioM 4. B HiMHeii wacm Koxoporo 
ycraHOBneH niTyuep 5. B creHKe Kopnyca 1 BbtnojmeHbi yrviy6jieHHH 6h7,b Koropuix c noMomwo onop 8h9 
ycraHOBJieiibi BaribuyionxHe aneMeurbi 10, 11, 12. OpwueM onopw 8 R&yx BSJibuyiouijs^ aaeMeHTOB 10 h 11 
ycraHOBJieHbi b yiviydnawtx 6 HenoABHJ^Ho, a onopa 9 BajibuyioiAcro aneweHTa 12 c B03MOJKuocTbio 
paAwajibHoro Bbm»OKeHMH H3 yrjiy6nenHH 7. noABHJKHaH onopa 9 BajibixyKHAero aneweHTa 12 BunoniifJia b 
BHAe A^yx 3 KcueH TpiwHbix OTHOCHTejibHOi^o APY^ APY 1 ^ UHHKHApoo 13 w 14, HMeiomMX pa3HL>ie nHaMexpw. 
npOTCM uwjthhap 13 c 6oJTbnmM A HaweT P° M ynnorneH oTHOCMrenbHo ctchkm Kopnyca 1 c noMonap^o 
yruioTHemw 15. a uymvnijip 14 c mch^iiuim AHaMerpou BbiirrynaeT B neHTpanbHbdi Kanaji 4 Kopnyca 1 Mcpeo 
OToepCTHc 16, BbmanneHHoe b creHKe, u wweer xaHajibi 17, coo6inaiomHe ueHTpajibHbra KaHaji 4 Kopnyca 1 c 
rwnpaBJiMMecKow KaMepow 18. o6pa30BaHHOM CTeHKaMM oTDepcrwH 16. yrjiyojieHMH 7 b Kopnyce 1 h 
TopucBWMM nooepxHOCTHMM utuiHHApoB 13 m 14 noABioKHOM onopw 9. 

Paoora Ba/ibUOBKH iiohchhctch Ha npuMepe Boccrano b/i eitHH pepw ctmmhoctm oocaAHoii Konoiuibi npn 
o6pa30BaHHH □ new rpeiAwirbi. 

B 30He 19 napymeHMH repMerMunocru o6caAHOH Konoinrw 20 rrpeABapHremjio ycTanaBjmBajoT 
nepeKpbiBaTejit 21 H3 npcx{>vuibiibix xpy6. nyreM pacumpeHHH ero Maaf»CHMCM mlhakocth. 3areM ua Konomte 
6ypmibHbix rpy6 3 BnyTpb nepcKpbiBaTemi onycKaiOT Baribi^oBKy w BpameHneM. c noAaMefi bhm3 kojiohh bi 
6ypmibnbix -rpy6 3, iiamiHaioT pa3BajiBHpBt,iBaTb npoc|)MjiKHh»ie Tpy6bi nepeKpbiBa rejiH 21 c o^HOBpcMeiiHOii 
npoMbiBKOM >k ma Kocxbio , 3aKaHiiBacM0M b Tpy6bi noA AaimcHneM. npw 3TOM, b neHTpa/i biiOM Kanajie 4 
Kopnyca 1, 6naroAapH HanwMM) urryuepa 5, Ranjieime «M^KncTM B03pacraeT w. uoJAeikrrByH Mepe3 
ornepcTwe 16 b ereHKe Kopnyca 1 n Kaiiaabi 17 b uyuuuij\pc 14 iioabhwiom onopbi 9 ua -ropueBbie noBepxHOCTw 
HMJiHHApon 13 m 14, BbiABwraer najii>uyrornHX! DjreMeirr 12 H3 yrny6nemT« 7 Kopnyca ao ynopa b creimy 
nepeKpbmaTejui 21. OunuupeMeHHO ncoiAj\wu&iiiAC Ba/ibixyioupic aneMeiiTbi 10 m 11 TaK*e ynnpajOTcn b 
CTCHKy nepeKpbiBaTenn. J|anee, nanbuyioiUMe aneMeHTbi iioa A e M CTBMeM co3AaHH0M paAMaiibHOH Hai"py3KH. 
npoKaxbiBawcb no raiyxpemicK nooepxHocrrM irpo^iuibiii^x Tpy6, pa3BanbupBbiBax)T hx h njionio 
npitKaTbioaiOT k ctchkc o6caA"OH KO/ioioibi 20. Upw noAXOAe R 30hc 19 iiapyujeHMH repMeTviMHOCTw oOcaAHOM 
KOJioinibi 20 Aajviciine npoMbiBounoii >r^kocth cifM^ajOT a° MMUMManbHoro, npw KoxopoM lie npoMCxoAwr 

.a. 



Bbi£HEUKeHHa paRM ajTtJio- no/^TBH jkhopo BanBnyronxerxi aneMeHTa 12 W3 Kopnyca 1. m pa3BanbnoBbiBaHHe 
npo4>K7ibHbix Tpy6 De ( nyr ao o6pa3ooaiaLH kthttmm a/i iorx> AuaMerpa ^eym* cweaiibiMH He om biukuij lmii 
Baabuyioii^iMM aaeMeirraMM 10 w 11 m BbiflBwraiomHMCH sjicmchtom 12. Korna oa HaxojjHTCH b mcxoahom, ne 
BWflBHHyroM nojio>KeHKW. npn 3tom pe3B6oob4e coeAMHemm npcxj>nnbHbLX xpy6 nepeKpbiBaTenw 21 Taxme 
pacnnrpfDOTCH ao BHyTpeHMero A^aMerpa npcx}>HsihHbtx TpyG. o6pa3yeMoro npw mx pa3eant»uoBbiBciHMM b 
30iie iiapynieiaitt, mto cicuKaer /jo MMHWMaribHOM BejufWHbi naaneiaie Ha CTeiocy ofca^Hoii Kanomii.i 20 b 
30He 19 HapymeHim ee repMCTWMHOCTM. 

Ilocjie npoxompfiitnsi 3ouu 19 napyineHiiH repMerwuHOCTH. r^e onacHOCTb paapymeimH o6ca#H0H kojiohhl* 
OTcyrcTBycT, bhobb nonHHMaiOT RaBJizKue. npoMbiBowofi mlhakocth m p aa Ban buo bw Banw c nepexp w aa-rcn h 
b^ayt no TCXHonorttM. onucaHHOM Bbraie. 

Flo OKOHMaHMH pa3BajlbU0BblBaHHH KOJIOHHy CypmibHLAX Tpy6 3 C BaJlbUOBEOM nOAHHMajOT MO CKBamHHbl. 



Claims l<t>opMyjia H3o6pereijH5i]: 



1. BafibupBKa /yxH p a3 Banbuo Bbi naimyi ycrpofiCTD M3 npo$iuibHbix Tpy6. coAepj&aiuaH Kopnye. 
npMcnocofineHHWM p/isi coe^MHeHMn c kojiohhoi* GypmibHbLX xpy6, c ueirrpanbbHbiM Kan anon m 
yrJiy6jieHMHMM b ctchkc b Koropbix ycranoBJieiibi c noMonjbio onop TpH Damj^ywinjix aneMOTra, 
(xr/iKqajon^aacH tcm, uto onop a ojnioro Banbuyiomeno aneMeirra ycTaHoaneHa b yiviytxriemna Kopnyca c 

B03MOJRHOCTblO paAMaJTbHOPO Bbl/JHUWeHHH M3 KCPO. 

2. Banbi;oBKa no n. 1, oTJiiroaiomattCH tcm, mto pa^ua/ibuo no^muKJian onopa Bbu^BMXHoro Banwjyiomero 
aneMeirra BbtuojiHCHa b bhrc AByx jn*aMeTpanbHo pa3H0BejiKKKX uhjihhrpob, 3KCHCHTpM^Hbix 0TH0CHTe/ibH0 
jjpyr nj>yra* npiraeM tpuno^np onopbi c 6ojTbtmfM aMerpoM ynnoTHeH oroocHTejibHO Kopnyca u o6pa3yex co 
creHKaMM yrjry6jieHHH b Kopnyce rHRpaararaecKyio KaMepy, coo6memiyio c cpo ueHTpanbHbiM KaH&noM. 



Drawing(s) |MepTex:H|: 
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(54) EXPANDER FOR EXPANDING SHAPED-PIPE DEVICES 
(57) Abstract: 

Use: The expander is intended for expanding shaped-pipe devices (blocking devices, 
liner hangers, filters, etc.) which are mounted in wells. Substance of invention: The 
expander has housing 1 which is provided with central channel 4, installed in the bottom 
portion of which is a union 5. Recesses 6 and 7 provided in the walls of the housing 
accommodate three expansion tools mounted on supports 8 and 9. The supports 8 
mounting two of the expansion tools are rigidly fixed in the housing recesses 6, and the 
support 9 mounting the expansion tool 12 can be radially moved out of the recess 7. The 
movable support consists of two cylinders 13 and 14 eccentrically positioned in relation 
to each other. The larger-diameter cylinder 13 is sealed relative to the wall of the 
housing 1, and the smaller-diameter cylinder 14 extends into the central channel 4 and 
has channels communicating the central channel 4 with hydraulic chamber 18 which is 
formed by the walls of the recess 7 and the end faces of the cylinders 13 and 14 actuating 
the movable support 9. Such a design of the expander ensures the achievement of the 
desired goals — the improvement in the quality and the reliability of mounting shaped- 
pipe devices, as well as the enhancement of the expander performance and the possibility 
to broaden the operating diameter range. 2 cl., 4 dwgs 



Description: 

The present invention relates to the drilling and the overhauling of oil and gas wells; in 
particular, it is intended for expanding shaped-pipe devices mounted in wells to insulate 
troublesome zones which occur while drilling the wells and to restore the tightness of 
casing strings. 

An expander for expanding shaped-pipe devices is known, which incorporates a housing 
adapted for connection to a drill string and provided with a central channel and the walls 
of which have recesses that accommodate three expansion tools mounted on supports. 

The drawback to this device is that while expanding a pipe the expansion tools are held in 
the same position by elastic forces. Therefore, this device cannot be used when it is 
necessary to reduce radial loads acting on a shaped-pipe blocking device while it is 
mounted in the well, for instance, to repair damage such as a slit perforation in the casing 
string since the casing string continues to break down because of the impossibility of 
reducing the radial load thereon. 

The object of the present invention is to improve the quality and the reliability of 
mounting a shaped-pipe device in a well to insulate the troublesome zones occurring 
while drilling a well, as well as to enhance the expander reliability and performance and 
make it possible to broaden the operating diameter range without changing the diameter 
of the housing of the expander of a given size. 

This is achieved as follows: In the proposed shaped pipe expander, which incorporates a 
housing adapted for connection to a drill string and provided with a central channel and 
the walls of which have recesses that accommodate three expansion tools mounted on 
supports, the support mounting one of the expansion tools can be radially moved out of 
the corresponding recess. The radially movable support mounting the move-out 
expansion tool may consist of two cylinders of different diameters, which are 
eccentrically positioned in relation to each other. The larger-diameter cylinder is sealed 
relative to the housing, and a hydraulic chamber communicating with the central channel 
of the housing is formed by this cylinder and the walls of the above recess. 

Fig. 1 is a general view of the expander, Fig. 2 is the section A-A in Fig. 1, Fig. 3 is the 
section B-B in Fig. 1, Fig. 4 shows a casing string with a shaped-pipe blocking device 
mounted with the use of the proposed expander. 

The expander for expanding shaped-pipe devices has a housing 1 which is provided with 
thread 2 for connecting it to drill string 3 and has a central channel 4, installed in the 
bottom portion of which is a union 5. Recesses 6 and 7 provided in the walls of the 
housing 1 accommodate expansion tools 10, 11 and 12 mounted on supports 8 and 9. The 
supports 8 mounting the two expansion tools 10 and 1 1 are rigidly fixed in the recesses 6, 
and the support 9 mounting the expansion tool 12 can be radially moved out of the 
recess 7. The movable support 9 mounting the expansion tool 12 consists of two 
cylinders 1 3 and 14 having different diameters. The larger-diameter cylinder 13 is sealed 



relative to the wall of the housing 1 using seal 15, and the smaller-diameter cylinder 14 
extends into the central channel 4 of the housing through opening 16 provided in the wall 
and has channels 17 communicating the central channel 4 of the housing 1 with hydraulic 
chamber 18 which is formed by the walls of the opening 16, the walls of the recess 7 in 
the housing 1 and the end faces of the cylinders 13 and 14 actuating the movable support 
9. 

The operation of the proposed device will be illustrated below by the example of the 
restoration of tightness of a cracked casing string. 

First, the shaped-pipe blocking device 21 is mounted in the nontight zone 19 of the casing 
string 20 by expanding this device by means of hydraulic pressure. Following this, the 
proposed expander is connected to the drill string 3 and lowered into the blocking device 
by lowering the drill string 3. When the expander is positioned inside the blocking 
device 21 the expansion of the shaped pipes, from which this device is assembled, is 
commenced and at the same time washing fluid is pumped into the pipes. Due to the 
provision of the union 5 the fluid pressure in the central channel 4 of the housing 1 rises 
and acts on the end faces of the cylinders 13 and 14 through the opening 16 in the wall of 
the housing 1 and via the channels 17 in the cylinder 14 for the movable support 9 with 
the result that the expansion tool 12 is moved out of the recess 7 in the housing until this 
tool abuts against the wall of the blocking device 21. At the same time, the fixed 
expansion tools 10 and 1 1 abut against the blocking device wall, too. Then, the expansion 
tools roll down the inner surfaces of the shaped pipes to expand them until they are 
tightly pressed against the wall of the casing string 20. When the expander reaches the 
nontight zone 1 9 of the casing string 20 the washing fluid pressure is reduced to a 
minimum value, at which the radially movable expansion tool 12 will not move out of the 
housing 1, and the expansion of the shaped pipes is continued until the minimum 
diameter is formed by the two adjacent fixed expansion tools 10 and 1 1 and the movable 
expansion tool 12 is located in its initial, i.e., moved-out, position. In doing this, the 
threaded joints of the shaped pipes of the blocking device 21 are also expanded to the 
shaped pipe inner diameter obtained by expanding the shaped pipes in the nontight zone, 
the result being that the pressure on the wall of the casing string 20 in its nontight zone 19 
is minimized. 

When the expander leaves the previously nontight zone 19 of the casing string so that 
there is no danger of the casing string collapse within this zone any longer, the washing 
fluid pressure is increased again and the expansion of the blocking device is continued as 
described above. 

When the expansion process is over the drill string 3 is lifted out of the wall together with 
the expander. 



Claims: 

1. An expander for expanding shaped-pipe blocking devices, which incorporates a 
housing adapted for connection to a drill string and provided with a central channel and 
the walls of which have recesses that accommodate three expansion tools and wherein the 
support mounting one of the expansion tools is installed in the corresponding recess in 
the housing so that it can be radially moved out of this recess. 

2. The device according to item 1 , wherein the radially movable support mounting the 
move-out expansion tool consists of two cylinders of different diameters, which are 
eccentrically positioned in relation to each other, the larger-diameter cylinder being 
sealed relative to the wall of the housing 1 and a hydraulic chamber communicating with 
the central channel of the housing being formed by this cylinder and the walls of the 
recess in the housing. 



Drawings: 



Fig. I 



Fig. 2 



Fig. 3 



Fig. 4 
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